








Below is the nodal set {φ = 0} of a highly excited modular form

for SL2(Z).
∆φ+ λφ = 0, λ =

1

4
+ R2.

φ(z) is SL2(Z) periodic. Is the zero behaving randomly? How

many components does it have?
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FIGURE 8.

Hejhal–Rackner nodal lines for λ = 1/4 + R2
, R = 125.313840
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FIGURE 2

Denote by Kβ(φ) the number of sign changes of φ when traversing β. A key
role is played by the arc δ = {z ∈ X : σ(z) = z} which is fixed by σ. This arc is
composed of three piecewise analytic geodesics, denoted by δ1, δ2 and δ3 in Figure
3. A simple topological analysis (see Section 1) shows that

(5) 1 +
1

2
Kδ(φ) ≤ Nin(φ) ≤ |Zφ ∩ δ|,

and more generally for β a nonempty segment of δ

(6) 1 +
1

2
Kβ(φ) ≤ Nβ

in(φ) ≤ |Zφ ∩ β|+ 1,

The complexification technique of Toth and Zelditch (using a form of Jensen’s
Lemma) may be applied to our φ’s whose normal derivative vanishes along δ, to
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